The objectives of the study were to assess the variability of growth contributing characters of 50 okra (Abelmoschus esculentus L.) 
INTRODUCTION
Abelmoschus esculentus (L.) Moench, commonly called okra or lady's finger, is believed to be native to tropical Africa. It is an important vegetable crop throughout the tropics and subtropics (Hammon and Van Sloten, 1989) and also well distributed in the Indian subcontinent and East Asia (Kochhar, 1986) . The vegetable okra is an important source of protein, minerals, vitamins and roughage for those populations that include it as part of their diet (Rashid, 1999) .
In Bangladesh perspective, the annual vegetable production is not uniformly distributed among the seasons. Since okra is photo insensitive, it has got great importance to produce in the lean With the view of above facts, the present study was undertaken to determine the performance and variability of okra accessions for yield and to assess the interrelationships between yield and growth contributing characters.
MATERIALS AND METHODS
The experiment was conducted at the Horticulture Farm, Bangladesh Agricultural University, Mymensingh during the period from February to May, 2002 . The average maximum temperature during the period of experiment was 31.82 0 C and the average minimum temperature was 24.14 0 C. The soil texture was silty loam with pH value of 6.7. Fifty okra accessions were used in this study which was collected by the Conservation of Vegetables and Fruits in Bangladesh (CVFB) project from different parts of the country. These 50 accessions were considered as the treatments of the experiment and chosen primarily to represent the commercial types of okra grown in different parts of Bangladesh like Jamalpur (5), Mymensingh (7), Tangail (3), Pabna (7), Rajshahi (2), Natore (3), Gaibandha (1), Dinajpur (1), Panchaghar (1), Comilla (9), Chittagong (9) and Rangunia (2). The sources of the 50 okra accessions are summarized in Table 1 . The experiment was laid out in the Randomized Complete Block Design (RCBD) with three replications. One accession represented one treatment and seven plants in an accession represented one replication. The distance between replication to replication was 1m, plant to plant 45 cm and row to row 50 cm. The experimental plots were properly prepared and added recommended doses of manures and fertilizers (Anon., 1998) . Other intercultural operations were done as and when necessary. Then green pods were harvested regularly when they attained edible stage. Harvesting started from 18 April 2002 and continued up to the last period.
Data on the 5 selected growth contributing characters such as height of plant, number of primary branches per plant, spread of plant, number of nodes per plant and number of leaves per plant at 80 DAS (Days After Sowing) were recorded from the sample plants during the experiment. Data on the 5 selected leaf characteristics in respect of length, breadth, petiole length, shape and colour were also recorded time to time during the experiment. Finally, the yield of green pods was calculated properly. The data were analyzed using MSTAT-C and GENSTAT software to find out the significance of difference among the treatment means phenotypic co-efficient of variation (PCV) and genotypic co-efficient of variation (GCV). The significance of the difference between treatments means was evaluated by least significance difference (LSD) test for the interpretation of the results (Gomez and Gomez, 1984) . Simple correlation co-efficient (r) among five important growth contributing characters of okra accessions was estimated regarding the formula followed by Singh and Chaudhury (1985) . Path co-efficient analysis was done according to the procedure employed by Dewey and Lu (1959) using simple correlation values. Source  T 1  3  Jamalpur  T 26  48  Gaibandha  T 2  5  Jamalpur  T 27  50  Comilla  T 3  7  Jamalpur  T 28  52  Comilla  T 4  8  Jamalpur  T 29  53  Comilla  T 5  9  Jamalpur  T 30  54  Comilla  T 6  11  Mymensingh  T 31  55  Comilla  T 7  12  Mymensingh  T 32  56  Comilla  T 8  13  Mymensingh  T 33  57  Comilla  T 9  14  Pabna  T 34  58  Comilla  T 10  18  Mymensingh  T 35  59  Comilla  T 11  19  Mymensingh  T 36  60  Chittagong  T 12  21  Panchagarh  T 37  61  Chittagong  T 13  25  Tangail  T 38  62  Chittagong  T 14  28  Tangail  T 39  63  Chittagong  T 15  29  Tangail  T 40  64  Chittagong  T 16  30  Mymensingh  T 41  65  Chittagong  T 17  31  Pabna  T 42  66  Rangunia  T 18  32  Pabna  T 43  67  Rangunia  T 19  34  Pabna  T 44  69  Chittagong  T 20  35  Pabna  T 45  70  Chittagong  T 21  36  Pabna  T 46  71  Chittagong  T 22  38  Pabna  T 47  72  Natore  T 23  39  Mymensingh  T 48  74  Natore  T 24  43  Rajshahi  T 49  75  Natore  T 25  44  Rajshahi  T 50 77 Dinajpur
RESULTS AND DISCUSSION
The variability of different growth contributing parameters such as plant characteristics like height of plant, number of primary branches per plant, spread of plant, number of nodes per plant, number of leaves per plant; and leaf characteristics like length of leaf, breadth of leaf, length of petiole, shape of leaf and color of leaf towards yield of the 50 okra accessions were recorded as well as observed. Their correlation co-efficient, genotypic and phenotypic variations, direct and indirect effects of traits through path analysis as regards on yield of green pod were estimated and shown in different tables, figures and plates.
Plant characteristics
Data based on plant characteristics like height of plant, number of primary branches per plant, spread of plant, number of nodes per plant and number of leaves per plant were recorded and shown in Table 2 , Fig. 1 and Table 4 .
Height of plant
The height of plant as observed in this experiment varied significantly among the accessions. The tallest plant at 80 DAS was found in accession number 69 (92.53 cm) which was followed by accession number 65 (89.88 cm). On the other hand the shortest plant at 80 DAS was recorded in accession number 19 (70.20 cm) which was statistically similar with the accession number 9, 21, 28, and 77 ( Table 2 ).
The environmental influence was considerable for this trait which could be observed from the differences between genotypic variance (24.93) and phenotypic variance (29.97) and also the differences between genotypic co-efficient of variation (6.17%) and phenotypic co-efficient of variation (6.76%) at 80 DAS as shown in Table 4 . The trait was highly potential for selection. 
Accession number
Plant spread (cm)
Number of primary branches per plant
Significant variation in respect of number of primary branches per plant among the accessions was found. The number of primary branches per plant ranged from 1.00 to 3.00 with the mean value of 1.58. The accession number 19 had the highest number of primary branches per plant (3.00) followed by accession number 38, 66 and 67 (2.67, 2.67 and 2.17, respectively) while accession number 9 and 69 had the least similar number of primary branches (1.00) per plant which was statistically similar with the accession number 5, 8, 9, 13, 21, 25, 28, 30, 32, 34, 43, 48, 50, 52, 53, 56, 57, 59, 64, 71, 74 and 77 (Table 2 ). This is in conformity with the finding of Dash and Mishra (1995) who observed significant differences in number of primary branches per plant among 27 okra cultivars.
Little differences were observed between phenotypic (0.258) and genotypic (0.174) variance as well as phenotypic (32.37%) and genotypic (26.56%) co-efficient of variation indicating low environmental influence on this trait (Table 4 ). This result is also supported by Das and Mishra (1995) who observed phenotypic and genotypic co-efficient of variation on primary branches per plant in okra.
Spread of plant
Spread of plants as observed in this study varied significantly and ranged from 31.24 cm to 57.15 cm with the mean value of 43.73 cm as shown in Table 4 . The highest spread of plant 57.15 cm was found in accession number 19 followed by accession number 66, 67 (54.44, 53.42 cm, respectively) whereas, the lowest spread of plant (31.24 cm) was observed in accession number 9 which was statistically similar with the accession number 28, 32 and 56 (Fig. 1) . This result agreed with the findings of Gondane and Bahatia (1995) and Martin and Rhodes (1983) who observed considerable variation of spread of plant in okra.
Considerable differences between phenotypic (32.65 cm) and genotypic (27.54 cm) variances as well as phenotypic (13.06%) and genotypic (12.00%) co-efficient of variation indicating considerable environmental effect on the expression of the character of plant spread (Table 4) . Singh et al. (1998) reported similar result in respect of plant spread.
Number of nodes per plant
The number of nodes per plant ranged from 11.44 to 18.16 (Table 4 ). The highest number of nodes was found in of accession number 69 (18.16) which were statistically significant and different from all other accessions. The other accessions such as 65 and 62 also showed higher number of nodes per plant. In contrast, the lowest number of nodes per plant was observed in the accession number 19 (11.44) which was statistically similar with the accession number 9, 18, 28, 52, 55, 61, 63, 64 and 71 (Table 2) . This result agrees with that of Gondane and Bahatia (1995) who also reported significant differences among the genotypes for number of nodes per plant.
Considerable differences between phenotypic (2.45) and genotypic (1.09) variances as well as phenotypic (10.75%) and genotypic (7.16%) co-efficient of variation (Table 4) indicating considerable environmental effect on the expression of the character of number of nodes per plant. Sood et al. (1995) reported similar result in respect of number of nodes per plant in okra.
Number of leaves per plant
Significant variation in respect of number of leaves per plant among the accessions was found. The maximum number of leaves per plant was produced by the accession number 19 (27.35 at 80 DAS). It was followed by the accession number 66 (27.10) and 67 (26.62) at 80 DAS. The corresponding minimum number of leaves per plant was recorded in accession number 9 (21.46 at 80 DAS) which was statistically similar with the accession number 25, 30, 35, 44, 63, 75 and 77 (Table 2) . These results are in full conformity with Gondane and Bahatia (1995) ; Martin and Rhodes (1983) who found significant varietal differences for the number of leaves per plant in okra.
Higher genotypic variance compared to phenotypic variance was not found at 80 DAS (Table 4) . Genotypic co-efficient of variation was also lower than the corresponding phenotypic one which indicated the larger influence of environment. The result of this study agrees with the findings of Sood et al. (1995) .
Leaf characteristics
The leaf characteristics like length of leaf, breadth of leaf, length of petiole, shape of leaf and color of leaf were recorded and shown in Table 3 , Plate 1 and Table 4 . 
Length of leaf
In regards to length of leaf it was observed that it varied significantly and ranged from 7.13 cm to 15.50 cm with the mean value of 12.20 cm. The longest length of leaf (15.50 cm) was found in accession 69 which was followed by accession number 65, 70 and 71 (14.55, 14.20 and 14.20 cm, respectively) . The shortest length of leaf was (7.13 cm) was found in accession 3 (Table 3) . These results agreed with the findings of Gondane and Bahatia (1995) .
Considerable differences between phenotypic (2.65 cm) and genotypic (1.35 cm) variances as well as phenotypic (13.35%) and genotypic (9.53%) co-efficient of variation indicating considerable environmental effect on the expression of the character of leaf length (Table 4) . This result was supported by Lotilo (1989) .
Breadth of leaf
It was revealed that breadth of leaf ranged from 10.77 cm to 17.97 cm varied significantly with the mean value of 13.05 cm among the accessions. The plants of accession number 69 showed the highest breadth of leaf (17.97 cm) which was followed by accession number 65, 62 (15.50, 14.77 cm, respectively) . The lowest breadth of leaf (10.77 cm) was observed in accession number 30 which was statistically similar with the accession number 12, 13, 31, 50, 56, 63 and 74 (Table 3) . These results agreed with the findings of Martin and Rhodes (1983) .
Considerable differences between phenotypic (12.41%) and genotypic (9.81%) co-efficient of variation indicating considerable environmental effect on the expression of this character (Table 4) . The result of this study agrees with the findings of Lotilo (1989) who reported the phenotypic coefficient of variation (PCV) was higher than the genotypic co-efficient of variation (GCV).
Length of petiole
The results on length of petiole of leaves varied significantly and ranged from 8.44 cm to 19.20 cm with the mean value of 12.31 cm. The longest length of petiole (19.20 cm) was found in accession number 69 which was followed by accession number 65 and 62 (17.00 and 16.66 cm, respectively). The lowest length of petiole (8.44 cm) was observed in accession number 9 (Table 3) . Gondane and Bahatia (1995) ; Hazra and Basu (2000) reported that similar result in respect of length of petiole.
Little differences were observed between phenotypic (3.85) and genotypic (3.07) variance as well as phenotypic (15.95%) and genotypic (14.24%) co-efficient of variation indicating low environmental influence on this trait (Table 4) . It was supported by Lotilo (1989) who observed GCV and PCV in okra.
Shape of leaf
From Table 3 , it can be seen that the leaves of accession numbers 9, 11, 12, 13, 18, 29, 30, 31, 36, 39, 48, 50, 52, 53, 56, 57, 71, 72 and 74 were palmatisect and the accession no. 5, 32, 43 and 77 were palmatifid shaped. Rest of the accessions had palmatipartite shaped leaves. The three different shapes of the leaves have been shown in Table 3 and Plate 1. Kuwada (1964) observed similar shape of leaf in okra.
Colour of leaf
Accessions were grouped into 3 on the basis of their colour of leaf. There are light green, green and deep green. The deep green leaves were found in accession 5, 32, 38, 39, 43, 48, 52, 72, 74, 75 and 77 . Light green leaves were observed in accession 11, 12, 19, 36, 59, 60, 70 and 71. Green leaves observed in accession 3, 7, 8, 9, 13, 14, 18, 21, 25, 28, 30, 31, 34, 35, 44, 50, 53, 54, 55, 57, 58, 61, 62, 63, 64, 65, 66 and 69 (Table 3) . Similar result was supported by Kuwada (1964) who observed colour of leaf in 29 okra varieties.
Yield of green pod
Among the observed accessions, yield of green pod varied significantly and ranged from 4.39 t/ha to 12.77 t/ha with the average value of 7.86 t/ha (Table 4 ). The maximum yield of green pod (12.77 t/ha) was obtained in the accession 69 followed by accessions 65, 62, 57 and 13 (12.32, 11.93, 10.49 and 10 .57 t/ha respectively) whereas the minimum yield of green pod (4.39 t/ha) was obtained from accession 19 which was statistically similar with the accession 7, 14, 28, 29, 39, 50, 52, 61 and 64 (5.48, 5.95, 5.23, 5.67, 6.00, 5.60, 5.19, 4.54 and 6 .17 t/ha respectively) (Fig. 2) . This result agrees with the findings of Hussein et al. (1994) ; Martin and Rhodes (1983) . A7  A9  A12  A14  A19  A25  A29  A31  A34  A36  A39  A44  A50  A53  A55  A57  A59  A61  A63  A65  A67  A70  A72 Estimation of simple correlation co-efficient was made among five growth contributing characters like length of leaf, breadth of leaf, spread of plant, number of primary branches per plant and number of nodes per plant towards yield of the 50 okra accessions. The values of `r' and the components correlated are presented in Table 5 . 
Length of leaf
It was observed that length of leaf was negatively correlated with breadth of leaf, spread of plant and number of primary branches per plant. This indicate those trait will be less with the decrease of length of leaf. This character had positive association with number of nodes per plant and yield of green pod (Table 5) .
Breadth of leaf
Breadth of leaf had highly significant and positive correlation with spread of plant (r = 0.656**) and number of primary branches per plant (r=0.397*). This indicate those traits will be increased with the increase of breadth of leaf. On the other hand, breadth of leaf had significant and negative correlation (r=-0.305*) with the number of nodes per plant. (Table 5 ).
Spread of plant
It was observed that spread of plant had highly significant positive correlation with number of primary branches per plant (r = 0.618*) suggesting that increase in spread of plant would lead simultaneous increase in primary branches per plant. On the other hand spread of plant had significant and negative correlation with number of nodes per plant (r = -0.293*) which indicate that spread of plant will be increased with decrease in number of nodes per plant (Table 5) . Paiva and Costa (1988) reported similar result in okra.
Number of primary branches per plant
It was observed that number of primary branches per plant was negatively correlated with the number of nodes per plant and yield of green pod (Table 5) .
Number of nodes per plant
Correlation co-efficient revealed that number of nodes per plant had significant positive correlation with yield of green pod (r = 0.359*). This indicates that yield will be increased with the increase in number of nodes per plant (Table 5) . This result was supported by Shukla (1990) .
Path analysis
Simple correlation values were used to compute the path analysis. Direct and indirect effects of different growth contributing characters on yield of green pod have been shown in Table 6 . 
Length of leaf
Path analysis reveled that direct effect of length of leaf on yield of green pod was very very low and negative (-0.00316) whereas positive indirect effect was contributed via number of primary branches and number of nodes per plant.
Breadth of leaf
Breadth of leaf showed very low direct and positive effect (0.0592) on yield of green pod. This trait had also indirect positive effect on yield of green pod via length of leaf and spread of plant (Table 6 ).
Spread of plant
Spread of plant showed very low direct positive effect (0.0234) on yield of green pod, whereas indirect positive effect was contributed via length of leaf and breadth of leaf (Table 6 ). It was supported by Dash and Mishra (1995) .
Number of primary branches per plant
Number of primary branches per plant showed very low positive direct effect (0.078) on yield of green pod. This trait had also indirect effect on yield of green pod via diameter of green pod, weight of individual green pod, length of leaf, breadth of leaf and spread of plant (Table 6 ). Dash and Mishra (1995) reported similar result in respect of number of primary branches per plant.
Number of nodes per plant
Number of nodes per plant showed low direct effect (0.230) on yield of green pod whereas it had contributed indirect positive effect on yield of green pod via length of green pod, breadth of leaf and number of primary branches per plant (Table 6 ). Hazra and Basu (2000) observed similar result in respect of number of nodes per plant.
CONCLUSION
The result of the present experiment revealed that a wide variability exists among the collected okra accessions. These variability could be used for future breeding programme of okra in our country. The highest genotypic and phenotypic co-efficient of variation was observed in primary branches per plant. Also there was association of different growth contributing characters with the yield of okra. In respect of yield of green pod the accession number 69 had the highest followed by accessions 65, 62, 57 and 13 which were positively correlated with the plant height, number of nodes per plant, length of leaf, breadth of leaf and length of petiole. Therefore, accession number 69 is strongly recommended to be selected for okra cultivation followed by 65, 62, 57 and 13 from the 50 accessions.
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